The cerebral vascular resistance is increased in patients with essential hypertension as shown by cerebral blood flow measurements ( 1-3). Following differential spinal sympathetic block this high cerebral vascular resistance is reduced, coincident with a fall in arterial blood pressure (4, 5). However, the cerebral blood flow during the hypotensive period became significantly diminished. This inadequacy might be explained by the fact that differential spinal sympathetic anesthesia induces dilatation in the vascular beds of the regions blocked, and only indirectly affects the brain (6). Depressor drugs, such as adrenergic blocking agents administered parenterally, can act on the brain as well as on extracerebral areas and could have effects on cerebral blood flow and cerebral vascular resistance somewhat different from those of differential spinal block.
The cerebral vascular resistance is increased in patients with essential hypertension as shown by cerebral blood flow measurements ( 1-3). Following differential spinal sympathetic block this high cerebral vascular resistance is reduced, coincident with a fall in arterial blood pressure (4, 5) . However, the cerebral blood flow during the hypotensive period became significantly diminished. This inadequacy might be explained by the fact that differential spinal sympathetic anesthesia induces dilatation in the vascular beds of the regions blocked, and only indirectly affects the brain (6) . Depressor drugs, such as adrenergic blocking agents administered parenterally, can act on the brain as well as on extracerebral areas and could have effects on cerebral blood flow and cerebral vascular resistance somewhat different from those of differential spinal block.
The effects of dihydrogenated derivatives of ergot on the blood pressure of patients with essential hypertension were first reported in 1947 (7) . Later studies concerning the effect of these drugs on the peripheral circulation of normal men (8) and hypertensive patients (9, 10) have suggested that the dihydrogenated compounds derived from the ergotoxin fraction of the crude extract have depressor, vasodilator, and adrenolytic properties (11, 12) . Among the dihydrogenated ergot compounds studied by Freis and his associates, dihydroergocornine was found to have the greatest hypotensive effect in essential hypertension (9) .
Normotensive patients, to whom dihydroergocornine was given, had insignificant decreases in cerebral blood flow, cerebral vascular resistance, and oxygen uptake. However, the mean arterial pressure was significantly decreased (13) . This report is concerned with the effect of dihydroergocornine on mean arterial pressure, cerebral blood flow, cerebral oxygen uptake, and cerebral vascular resistance in 12 patients with essential hypertension.
METHODS
Patients with essential hypertension on the medical and surgical wards of the Hospital of the University of Pennsylvania were selected for these tests. All had marked hypertension (Table I) , with retinopathy grades II to IV, fluoroscopic and electrocardiographic evidences of left ventricular hypertrophy, and moderate impairment of renal function as measured by PSP excretion and urea clearance tests. Only two patients (E. E. and E. P.), however, showed elevations of the blood urea nitrogen of mild degree (23 mgm.%). E. E. showed signs of congestive heart failure at the time of admission. These signs had disappeared when the cerebral blood flow was measured.
After control measurements of cerebral blood flow (14), oxygen consumption and mean femoral arterial pressure (MABP) were made, the patient was given 0.3 -0.5 mgm. of dihydroergocornine (Sandoz DHO-180) 8 intramuscularly. When the blood pressure reached its lowest level and remained there for ten minutes a second measurement of cerebral blood flow and oxygen consumption was made. This was usually about 60 minutes after the drug injection. All measurements were made in the supine position.
RESULTS
The effects of dihydroergocornine on mean arterial blood pressure, cerebral blood flow, cerebral vascular resistance, and cerebral oxygen metab- olism are summarized in Table I . Following dihydroergocornine, significant reductions were found in mean arterial blood pressure, and cerebral vascular resistance. Mean cerebral blood flow did not change. Arterial carbon dioxide tension, cerebral oxygen consumption, and cerebral arteriovenous oxygen difference were essentially unchanged. Arterial and venous oxygen content decreased, but not significantly.
DISCUSSION
These tests show that the intramuscular administration of dihydroergocornine resulted in a considerable fall in mean arterial blood pressure in eight patients with essential hypertension. The other four had a lesser fall, the blood pressure of the group as a whole dropping 24%o. When the blood pressure became stabilized after the rapidly falling phase (usually about 30 to 50 minutes after injection), cerebral blood flow was found unchanged from the mean control values. No significant correlation appears to exist between the change in blood pressure and change in blood flow (r = 0.37, p > 0.1).
The unchanged cerebral blood flow in the face of a decrease in mean arterial pressure indicates a significant decrease in cerebral vascular resistance (2.9 to 2.0, p < 0.01). (Figure 7 [10] ). It is of interest that measurements of renal blood flow in this clinic before and 60 minutes after the intramuscular injection of 0.5 mgm. dihydroergocornine showed a significant increase in renal vascular resistance in four of five hypertensive patients studied (15). From these findings it appears that the decrease in resistance in the vessels of the brain of a hypertensive patient after dihydroergocornine is such as to maintain constant cerebral blood flow, cerebral arteriovenous oxygen difference and cerebral oxygen uptake, in the face of a fall in mean blood pressure averaging 24%.
A reasonable mechanism for such a result is a pharmacologic block of sympathetic vasoconstrictor impulses to the cerebral vessels. Some evidence presently available suggests this mechanism. Whereas differential spinal sympathetic block (4, 5) in patients with hypertension led to a fall in blood pressure of the same order as that seen after dihydroergocornine, it was only with the latter that the decrease in cerebral vascular resistance was great enough to prevent a decrease in cerebral blood flow and an increase in cerebral arteriovenous oxygen difference. Statistical analysis indicates that these differences in behavior of cerebral blood flow and cerebral vascular resistance following differential spinal block and DHO would each occur by chance alone but six in 100 times (t = 1.6). The likelihood that both differences would occur simply as the result of chance is therefore considerably less than 0.01. The corresponding prediction for cerebral A-V oxygen difference is about nine in 100 times (t = 1.4). Although these differences fall short of statistical significance individually because of the small number of observations, nevertheless, together they suggest an action of dihydroergocornine on the brain, in addition to a block of sympathetic vasoconstrictor influences in the splanchnic (16) and other regions, such as occurs following differential spinal anesthesia. This might be due primarily to a central action of the drug in inhibiting sympathetic vasoconstrictor impulses. The failure of bilateral stellate ganglion block to increase cerebral blood flow in patients with hypertension, however, is evidence against the presence of excessive sympathetic vasoconstrictor impulses traversing these pathways (17) . More definitive experiments in normal and hypertensive persons are needed to clarify the possibility of an action on medullary centers (7, 9, 11) .
The arterial oxygen content decreased from 16.8 to 16.3. We believe this to be due to the hemodilution resulting from the removal of about 100 cc. of blood from the circulation for the control measurements. This has been observed previously in normotensive patients (18) . SUMMARY 1. Measurements of cerebral blood flow, cerebral arteriovenous oxygen difference, and mean arterial blood pressure were made by the nitrous oxide method before and after the intramuscular injection of dihydroergocornine.
2. Cerebral blood flow, cerebral arteriovenous oxygen difference, and cerebral oxygen metabolism were unchanged when mean arterial blood pressure was significantly decreased.
3. It is concluded that dihydroergocornine appears to have produced a significant decrease in the cerebral vascular resistance allowing for cerebral metabolic homeostasis.
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